The Aryl hydrocarbon receptor is involved in UVR-induced immunosuppression.
UVR suppresses the immune system through the induction of regulatory T cells (Tregs). UVR-induced DNA damage has been recognized as the major molecular trigger involved, as reduction of DNA damage by enhanced repair prevents the compromise to the immune system by UVR. Nevertheless, other signaling events may also be involved. The aryl hydrocarbon receptor (AhR) was identified as another target for UVR, as UVR activates the AhR and certain UVR effects were not detected in AhR-deficient cells. We studied whether the AhR is involved in UVR-induced local immunosuppression and whether similar effects can be induced by AhR agonists. The AhR antagonist 3-methoxy-4-nitroflavone reduced UVR-mediated immunosuppression and the induction of Tregs in murine contact hypersensitivity (CHS). Conversely, activation of the AhR by the agonist 4-n-nonylphenol (NP) suppressed the induction of CHS and induced antigen-specific Tregs similar to UVR. This was further confirmed in AhR knockout mice in which UVR- and NP-induced immunosuppression were significantly reduced. Together, this indicates that the AhR is involved in mediating UVR-induced immunosuppression. Activation of the AhR might represent an alternative to modulate the immune system in a similar manner like UVR but without causing the adverse effects of UVR, including DNA damage.